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論文内容要旨
 Wilson-sdiseaseisanautosomalrecessivedisorderofcopperhomeostasischaractel㌧
 ize〔ibytheexcessiveaccumulationofcopperinliver,kidneyandbrainwiむhsubsequent
hepaticandneurologicalabnormalities.Thedisease-associate(igene,ATP7B,wascloned
an(iidentifiedasaputativecopper-transportingP-typeATPase.TheLong-EvansCinna-
mon(LEC)rat,ananimalmodelofWilson'sdisease,hasadeletioninAtp7bgeneho-
mologoustotheATP7BandshowssomeoftheclinicalfeaturessimilartoWilsonls
 dise&se.ToinvestigatethefunctionsofATP7Bgeneincoppermetabolismlnソivoand
itsrelationtohepaticdisease,humanATP7BcDNAundercontrolofCAGpromoter(a
 combinationofcytomegalovirusimmediate-earlyenhancer,chickenβ一acLinpromoter
 andrabbitβ一globinpolya〔ienylationsigna1)wasconstructedandintro〔iucedintothe
LECratsbyprenuclearmicroinjection.Threelinesoftransgenicrats(tg)weredeve1-
oped.RT-PCRandimmunoblotanalysisrevealedthatthetransgenedirectedappropriate
 expressionofhumanATP7Btranscriptandproteininmultipleむissuesoftransgenic
rats,includingliver,kidney,brain,heart,stomach,intestineandmuscle,etc.Theele-
vatedceruloplasminferroxidaseactivityandcopperconcentrationinplεlsmεloftgrats
wereconfirmed,correspondingtotheappearanceofholoceruloplasmindetectedbywest-
ernblotundernon-denaturingconclition.CoPPercontentinbileoftg'ratsincreasedby
nearly2foldofthatofnon-tglittermates(non-tg),evenexceededthenormalcontrol
 levelfrom16weeksofage.Althoughcopperwasstillfoun〔idepositedinliverandkid-
neyoftgrats,the3mountoftotalcopperandthefreecopperdecreasedsignificantlyin
liveroftgratscomparingwiththenon-tgrats.Timecourse§tudiesshgwedthatthede-
positofcoPPerinkidneyoftgratswassecondarytoliver.Comparingwithsecretion
intoplasma,muchcopperexcretedintobileandthecoppercontentinbilewaspositively
correlatedwiththeamountofcopperinliveroftgrats.Clinicalandbiochemicalexami-
nationsshowedthattheplasmaactivityofalanineaminotransferase(ALT)and
aspartateaminotransferase(AST)decreasedsignificantlyintgratscomparedwithage-
matchednon-tglittermates.Thetypicalclinicalmanifestationsoffulminanthepatitis,
suchasseverejaundice,anemia,bililubinuriaandlossofbodyweight,distinctlyob-
 serve〔iinnon-tgratsataround13weeksofage,didn'toccurredintheage-matchedむg
 rats.Long・一termsurvivalintgratswasupapproximatelyto96%,incontrastwith26%
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survivalinnon-tgrats.Histologicalfinding'srevealedthattgratswererescuedfrom
fulminanthepatitisandexhibitedmuchlateonsetofhepaticcholangiofibrosisandsup-
pressionofhepatoma.Moreover,significantdecreaseinhepaticironinliveroftgrats
wasalsofound.ThesefindingsindicatethattheproductsderivedfromATP7Binvolve
 inintrahepaticcoppertransportbyincorporationwithceruloplasminan〔ibybiliaryex-
cretionpathway.Biliaryexcretionisthemajorrouteforhepaticcopperexportandthe
capacityofbiliaryexcretionforcopperdependsontheamountofcopperinliver.The
 hepatic〔iysfunc七ionin七heLECratsis施eeffectofAtp7b(ieficiency,andhumanATP
 7BcouldcomplementthefunctionofratAtp7bbygenetransferinソ1ソ。.Accumulation
ofexcessivecopper,especiallyfreeformofcopperwasresponsibleforthedevelopment
 ofhepatitis,an〔iiron,probablycoactionwithcopper,playsanessentiah℃1einthepro-
 gressionofhepaticabnormali七iesinWilson'sdisease.Thissuccessfultransgenicrescue
hasimportantimplicationforthegenetherapyforWilson'sdiseaseandthetransgene
systemwillbeusefultofurtherstudythefunctionsofATP7B,itsrelationtocopper
orironmetabolismandthedevelopmentofWilson'sdiseases.
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 審査結果の要旨
 LECラットはヒトの遺伝性疾患であるウィルソン病モデルとして確立されている。この論文
 はこのラットを用いてこの疾患の遺伝子レベルでの治療を試みた。そして原因遺伝子であるヒト
 ATP7BcDNAを用い,遺伝子治療が可能である事を示した。すなわち,ATP7BcDNAをこの
 ラットの受精卵に導入し,病理学的,臨床生化学的検討を行った結果,この疾病の大幅な改善が
 認められた。この成果はウィルソン病の遺伝子治療の研究を進める上で,大いに貢献する事が期
 待される。
 この論文は第一次審査で高い評価を受け,若干の改善の指摘にも本審査において十分に答えて
 いる事が認められた。
 以上の事から,この論文は大学院博士課程の学位に十分に値すると判断された。
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